INTRODUCTION
============

Low back pain (LBP) becomes the most common disabling condition throughout the world ([@b3-jer-12-1-15]; [@b10-jer-12-1-15]). LBP can affect the quality of life of peoples by preventing them from daily activities and making them dependent on their families ([@b9-jer-12-1-15]). It is the leading cause of sick leave which affects the productivities of people to help the growth of their population and their family ([@b2-jer-12-1-15]).

LBP is also the major cause of depression and anxiety through different regions of the world and is a burden for the whole family to cover medical costs ([@b6-jer-12-1-15]). LBP and pelvic among pregnant women is may be severe enough to cause significant pain and impaired physical functioning and the mean prevalence of LBP during pregnancy is more than 50% ([@b1-jer-12-1-15]; [@b13-jer-12-1-15]). About 80% of pregnant women with back pain experience discomfort during daily activities and have difficulties with housework, activities in child-growing and job performance ([@b11-jer-12-1-15]).

Huge number pregnant women consider that lumbopelvic pain (LPP) is a normal physiologic phenomenon of pregnancy and expected to spontaneously disappear after delivery. But For some women, it may be the beginning of lifelong chronic back pain as a result they may live with considerable impairment and disability ([@b4-jer-12-1-15]).

In such way LPP among pregnant women is ignored and the present systematic review was designed to assess whether group exercise training is effective to manage LPP among pregnant women based on evidences.

MATERIALS AND METHODS
=====================

Objective
---------

To determine the effect of group exercise training for the management of LPP among pregnant women compared with usual antenatal care.

Search strategy and inclusion
-----------------------------

An electronic database search for relevant randomized control trials (RCTs) published in English (as translation funding was not available) was conducted from 2006 to 2015 on the following databases: PubMed through Hinari, Cochrane, Google scholar, CINAHL (Cumulative Index to Nursing and Allied Health Literature), MEDLINE, AMED (Allied and Complementary Medicine), Embase, and Physiotherapy Evidence Database (PEDro). Search key words included; randomized, controlled trials, pregnancy, LBP, LPP, group exercise and group training. Full texts of peer-reviewed relevant articles were retrieved, assessed and their reference lists were hand searched to identify further relevant studies.

Selection of studies
--------------------

The method segment of listed trials was extracted and employed the predetermined inclusion criteria to screen for relevant full text trials. An article was removed from the list if it was determined not to meet the inclusion criteria. Studies were included for data extraction and analyses, if they met the predetermined inclusion criteria ([Table 1](#t1-jer-12-1-15){ref-type="table"}).

Quality assessment
------------------

For all the selected articles randomization method, blinding, selection criteria, and dropouts from follow-up were seen critically to assess risk of bias. Articles selected were critically appraised with 11 items PEDro scale scores extracted from the Physiotherapy Evidence Database ([www.pedro.org.au](www.pedro.org.au)). PEDro scale is a useful tool to assess the methodological quality of physical therapy and rehabilitation trials. Studies were excluded in subsequent analysis if the cutoff of 6 points was not reached on PEDro scale score ([Table 2](#t2-jer-12-1-15){ref-type="table"}).

Data extraction and management
------------------------------

After searching relevant articles to this systematic review data were extracted from the studies using standard checklist. The information collected from each articles were as follows:

1.  Patients details (including age, time since pregnancy, and LPP)

2.  Method (the inclusion and exclusion criteria)

3.  Intervention including (duration, intensity, and frequency)

4.  The comparison intervention

5.  Description of the group training approach

6.  Outcome measures used and

7.  Follow-up period

Data at baseline, post treatment and follow-ups were extracted for interested outcomes. Findings were putted in logical order, discussed their similarity and differences on the effectiveness of group training for LPP among pregnant women ([Table 3](#t3-jer-12-1-15){ref-type="table"}).

Meta-analysis
-------------

Meta-analysis was done using Review Manager (RevMan 5, Cochrane Collaboration, Oxford, UK). The postintervention data's were used to obtain the pooled estimate of the effect of intervention. Heterogeneity between trials was assessed using the I^2^ statistic. Heterogeneity was considered substantial if I^2^ was greater than 50% and a random effects model applied; otherwise a fixed effects model was used for the analysis. The pooled data for each outcome were reported as weighted mean differences with a 95% confidence interval (CI).

RESULTS
=======

A total of 344 articles were identified from the electronic search, but only 5 RCTs were found to fulfill the inclusion criteria. Included articles were high quality RCTs which their score in PEDro scale above average.

A total of 2,087 pregnant women aged 18 and above with gestational age from 18 to 36 weeks were included in the five studies. Self-reported LPP was used as a common outcome measure for most of the studies ([@b5-jer-12-1-15]; [@b7-jer-12-1-15]; [@b12-jer-12-1-15]; [@b14-jer-12-1-15]). Visual analogue scale was used by three studies ([@b5-jer-12-1-15]; [@b8-jer-12-1-15]; [@b12-jer-12-1-15]) and two articles used an outcome measure sick leave due to LPP ([@b12-jer-12-1-15]; [@b14-jer-12-1-15]).

Pregnant women participated in the experimental group had received starting from educational program on LPP and Ergonomics to different exercises such as aerobics, strengthening and stretching exercises in group once a week and home exercises but the pregnant women from the control group received usual or standard antenatal care.

Effect of group training
------------------------

The effect of group training on LPP on pregnant women at 36 weeks gestational period was examined by pooling data from four trails which used self-reported LPP ([@b5-jer-12-1-15]; [@b7-jer-12-1-15]; [@b12-jer-12-1-15]; [@b14-jer-12-1-15]) involving 1,159 participants. The mean effect of group training in all the included studies in this meta-analysis favors group training than routine antenatal care for the treatment of LPP among pregnant women ([Fig. 1](#f1-jer-12-1-15){ref-type="fig"}).

From the four studies included significant effect of group training was detected over usual antenatal care or no treatment with *P*=0.0035 (95% CI, −0.2348 to −0.0044). Heterogeneity between studies was negligible (I^2^=0.0%) and fixed effect model was used for analysis ([Fig. 2](#f2-jer-12-1-15){ref-type="fig"}).

DISCUSSION
==========

Evidences on the effect of group training on pregnancy induced LPP are very controversial in which a number of studies showed as not effective and few studies suggested as it is effective. Therefore the aim of this review was to decide whether group training is beneficial or not to treat pregnant women who suffered from LPP. The overall result of the trials included in the meta-analysis indicates that group training is significantly effective at reducing LPP after pregnancy. Similarly one study showed that group training can significantly reduce LPP among pregnant women ([@b12-jer-12-1-15]).

On the other hand there are studies which showed that group training has no effect in the treatment of LPP among pregnant women ([@b5-jer-12-1-15]; [@b7-jer-12-1-15]; [@b8-jer-12-1-15]; [@b14-jer-12-1-15]). This difference could be due to the differences in the exercises and this systematic review with meta-analysis had taken data from all the studies and brings a new result which showed group training is found to be effective to treat LPP.

Even though all the RCTs concerning group exercise for LPP after pregnancy had taken because there is a scarce of studies in the area, this review was done by two authors with the help of other experts in analysis and in review which can methodologically leads to selection of articles bias, which could be negotiated by third author.

The results of this systematic review proposed that group training reduces LPP significantly better than routine antenatal care for pregnant women suffered from LPP. Group training is very useful to save time and human power especially in resource limited settings. Most of the studies included in this review were used the guidelines of American College of Obstetricians and Gynecologists with modifications according to their setup. Therefore clinical decision making shall be made based on patient's safety, patient's preferences and therapist expertise.
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###### 

Inclusion criteria

  -----------------------------------------------------------------------------------------------------------------------------
  Study type Randomised or controlled trialsFull text published in EnglishPublished 2006 to 2015Concerned on lumbopelvic pain
  Participants Adults (\>18 yr)Pregnant women
  Interventions Experimental group: group training or group exerciseControl group: usual care and individual training
  Outcome measures Self-reported lumbopelvic painVisual analogue scaleSick leave
  -----------------------------------------------------------------------------------------------------------------------------

###### 

PEDro criteria and summary of quality assessment scores of included studies (n=5)

  PEDro criteria                                        [@b8-jer-12-1-15]                                      [@b12-jer-12-1-15]                                       [@b5-jer-12-1-15]                             [@b14-jer-12-1-15]                                           [@b7-jer-12-1-15]
  ----------------------------------------------------- ------------------------------------------------------ -------------------------------------------------------- --------------------------------------------- ------------------------------------------------------------ --------------------------------------------------------
  1\. Eligibility criteria                              [√](#tfn2-jer-12-1-15){ref-type="table-fn"}            [√](#tfn2-jer-12-1-15){ref-type="table-fn"}              [√](#tfn2-jer-12-1-15){ref-type="table-fn"}   [√](#tfn2-jer-12-1-15){ref-type="table-fn"}                  [√](#tfn2-jer-12-1-15){ref-type="table-fn"}
  2\. Random allocation                                 1                                                      1 (block)                                                1 (eTable)                                    1                                                            1
  3\. Allocation concealed                              1 (sealed envelope)                                    1 (opaque sealed envelopes)                              1                                             1                                                            1 (sealed envelope)
  4\. Baseline similarity                               1 (median visual analogue scale)                       1 (prevalence with low back and/or pelvic girdle pain)   1 (numerical pain rating scale)               1 (prevalence with lumbopelvic girdle pain and sick leave)   1 (prevalence with low back and/or pelvic girdle pain)
  5\. Patient blinding                                  0                                                      1                                                        0                                             0                                                            0
  6\. Therapist blinding                                0                                                      1                                                        0                                             1                                                            0
  7\. Assessor blinding                                 1                                                      1                                                        1                                             1                                                            1
  8\. \<15% Drop outs                                   1                                                      1                                                        1                                             1                                                            0
  9\. ITT analysis                                      1                                                      1                                                        1                                             1                                                            1
  10\. Between group comparison reported                1                                                      1                                                        1                                             1                                                            1
  11\. Post intervention point & variability measures   1 (computed Pearson chi-square two-sided *P*-values)   1 (Pearson chi-square test)                              1 (mean & SDs)                                1 (binary logistic regression and ANCOVA)                    1 (binary logistic regression and Pearson chi-square)
  Total                                                 8/10                                                   10/10                                                    8/10                                          9/10                                                         7/10

PEDro, Physiotherapy Evidence Database; ITT, intention-to-treat; SD, standard deviation; ANCOVA, analysis of covariance.

√, yes (not scored); 1, yes (scored); 0, no.

###### 

Summary of included studies (n=5)

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                     Participants                                                                                               Outcome measures                                      Intervention                                                                                                                                                                                                                                                                                                                                                                                                                          Results
  ------------------------- ---------------------------------------------------------------------------------------------------------- ----------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  ([@b8-jer-12-1-15])\      n=569; mean gestational age, 24 weeks                                                                      VAS\                                                  Experimental group: education program on the pain, Ergonomics and other advices one session of exercises (stretching, stabilizing, and relaxing in pain-free positions) for 2 hr once a week in 4 consecutive weeks\                                                                                                                                                                                                                  At 6 months postpartum 55% (119/218) in the intervention group and 55% (113/209) in the control group had positive provocation test (*P*=0.29)\
  RCT                                                                                                                                  Pelvic provocation test                               Control group: no treatment                                                                                                                                                                                                                                                                                                                                                                                                           At 12 months postpartum the corresponding numbers were 80% (52/65) and 72% (28/39) (*P*=0.92)

  ([@b12-jer-12-1-15])\     n=301; 18 yr or more, with a singleton live fetus at a routine ultrasound scan at 18 weeks of pregnancy.   Self-reported LPP\                                    Experimental group:\                                                                                                                                                                                                                                                                                                                                                                                                                  At 36 weeks of gestation:\
  RCT                                                                                                                                  Sick leave\                                           15 to 20 min aerobic activity week\                                                                                                                                                                                                                                                                                                                                                                                                    Experimental group: LPP: 43.9% (65/148) Control group: 56.2% (86/153)\
                                                                                                                                       VAS                                                   30 to 35 min of exercises including 5 sets of specific strength training of the PFM\                                                                                                                                                                                                                                                                                                                                                   Risk difference: 12.2%, *P*=0.033\
                                                                                                                                                                                             5 to10 min of light stretching, body awareness and breathing and relaxation exercises\                                                                                                                                                                                                                                                                                                                                                At 3 months after delivery:\
                                                                                                                                                                                             Control group: usual care                                                                                                                                                                                                                                                                                                                                                                                                              Experimental group: LPP: 26.3% (39/148) Control group: LPP: 36.6% (56/153)\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Risk difference: 10.2%, *P*=0.056

  ([@b5-jer-12-1-15])\      n=257; pregnant women who were healthy and between 18 and 40 yr of age before gestation week 20            Self-reported LPP\                                    Experimental group: supervised exercises in groups once a week lasted 60 min including ergonomic advice, in groups and were advised to do home exercises\                                                                                                                                                                                                                                                                             Prevalence of PGP (OR, 1.03; 95% CI, 0.66--1.59) or LBP (OR, 0.77; 95% CI, 0.50--1.19)\
  RCT                                                                                                                                  VAS\                                                  Control group: usual care                                                                                                                                                                                                                                                                                                                                                                                                             The estimated mean differences between the groups were: 0.4 (95% CI, 0.8--0.1) for pain intensity (0.4--1), and 0.6 (95% CI, 2.2--1.4) for the SF-8 MCS
                                                                                                                                       SF-8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                                                                                                                       PCS\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                                                                                                                       MCS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  ([@b14-jer-12-1-15])\     n=855; age ≥18 yr and a singleton live fetus pregnant with routine ultrasound scans                        Self-reports of LPP\                                  Experimental group: the following exercises are used once a week for over 12 weeks 30--35 min low-impact aerobics (no running or jumping)20--25 min strength exercises using bodyweight as resistance, including exercises for the upper and lower limbs, back extensors, deep abdominal muscles and pelvic floor muscles5--10 min of light stretching, body awareness, breathing and relaxation exercisesControl group: usual care   Self-reports of LPP at 36 weeks:\
  RCT                                                                                                                                  Sick leave                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Experimental group: 74%\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Control group: 75% *P*=0.76\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   The proportion of women on sick leave:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Experimental group: 22%\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Control group: 31%\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    *P*=0.01

  ([@b7-jer-12-1-15]) RCT   n=105; age (yr): 30.7 (SD, 4.0); mean prepregnancy BMI: 23.8 (SD, 4.3)                                     Self-reporting pelvic girdle pain and low back pain   Experimental group: the exercise intervention followed the guidelines of American College of Obstetricians and Gynecologists and included a 60 min general fitness class, with 40 min of endurance training and 20 min of strength training including stretching, performed at least twice per week for a minimum of 12 weeks\                                                                                                        There were no statistically significant differences between the exercisers and controls in numbers reporting the 2 conditions after the intervention (pelvic girdle pain: OR, 1.34; 95% CI, 0.56--3.20; or low back pain: OR, 1.10, 95% CI, 0.47--2.60) or postpartum (pelvic girdle pain: OR, 0.38; 95% CI, 0.13--1.10; or low back pain: OR, 1.45; 95% CI, 0.54--3.94)
                                                                                                                                                                                             Control group: had no intervention                                                                                                                                                                                                                                                                                                                                                                                                    
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

RCT, randomized control trial; VAS, visual analogue scale; LPP, lumbopelvic pain; SF-8, 8-Item Short-Form - Health Survey; PCS, physical component summary; MCS, mental component summary; OR, odds ratio; CI, confidence interval; SD, standard deviation; BMI, body mass index.
